Dose-related effects of luteinizing hormone on the pattern of steroidogenesis and cyclic adenosine monophosphate release in superfused preovulatory rat follicles.
The secretion of steroids and the release of cAMP in response to repeated luteinizing hormone (LH) stimulation were examined during superfusion of isolated preovulatory rat follicles. A high dose of ovine LH (1 microgram/ml for 20 min) caused a prolonged increase in the secretion of progesterone (P) and 20 alpha-dihydroprogesterone (20 alpha-OHP) and a transient increase in the secretion of testosterone (T) and estradiol-17 beta (E2), and was accompanied by a peak of cAMP release. A single pulse of LH at a low dose level (10 mg/ml for 20 min) gave a limited increase in T secretion, but no clear change in P, 20 alpha-OHP and E2 secretion or cAMP release. When the follicles were challenged with a second pulse of LH (at 1 microgram/ml), the response varied according to the dose of LH delivered in the preceding pulse. Following exposure to the high dose of LH, the follicles were partially refractory to the second LH challenge in terms of cAMP and P and the secretion of T and E2 remained low. The low dose of LH, however, had a conditioning effect on the follicles since the response to the second LH challenge was amplified in terms of P, 20 alpha-OHP and cAMP. In this case a secondary increase in T and E2 secretion was found. The differential response to varying doses of LH are likely to reflect the physiological control of steroidogenesis during final follicular maturation.